CHAPTER XIII
MATHEMATICAL AND OTHER SYMBOLS

THE province of thought in which, perhaps beyond all
other, symbols have shown their power as instruments
and tools of thought is the realm of mathematics. Nowhere
else are there such well-worn paths of thought, so often
traversed that they can be passed over without any fresh
reasoning whatever. When, for example, we solve an
equation by some familiar formula or device, we are
performing the equivalent of an act of reasoning, but without
any expenditure of reasoning on our own part: our available
reasoning powers are, as it were, set free from this lower
duty to occupy themselves with fresh fields

This continual use of symbols is at once the power, the
difficulty, and the danger of mathematics. The power
is illustrated in every piece of mathematical research.
The difficulty of mathematics arises at least in part from its
divorce from concrete space and time and its transformation
into a crowd of symbols. And the danger is ever present
that a student may learn to manipulate these symbols
entirely without comprehension, so that he not only saves
himself the trouble of reasoning now, but has never done
the reasoning which would have given him the right to ust
these devices, and without which he is unable u> make any
substantial advance. The first and most familiar symbols
of mathematics are our ordinary numerals 0, 1, 2, 3, and
up to 9, together with our most taken-for-granted and yet
most wonderful device of place value, whereby a digit placed
to the left of another means so many bundles instead of
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